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INTRODUCTION:
The internal mammary artery (IMA) graft was the preferred conduit for coronary artery bypass grafting (CABG) because of the long term patency rate and lower prevalence of restenosis when compared to Saphenous venous grafts (SVG).Unlike saphenous vein grafts, IMAs rarely develop arteriosclerosis [1] .Unadjusted 1, 5, and 10-year patency was 93%, 88%, and 90% for internal mammary arteries and 78%, 65%, and 57% for saphenous veins. At 10 years, internal mammary arteries were more likely than saphenous veins to be patent to left anterior descending in 99.1% of cases, to diagonals in 98.3%, to circumflex in 98.3%, to a posterior descending artery in 98.5%, and to right coronary arteries in 82.5%. However, by 10 years, internal thoracic artery patency was better in right coronary arteries with 70% stenosis or greater [2] .A disadvantage of the arterial grafts was their susceptibility to spasm and early occlusion when used to CABG with only moderate proximal stenosis with the competitive flow in the native vessel [3] .However, some patients develop stenosis of IMA grafts due to intrinsic atherosclerotic disease, distal anastomosis site stenosis or damage during the harvesting procedure. LIMA graft lesions are most commonly located at the distal anastomosis site, followed by the graft body [4, 5] . Loss of patency of Internal mammary artery was associated adverse consequences and there were limited published case reports of PCI to stenosed internal thoracic artery. In this study, we retrospectively reviewed the immediate outcomes of PCI procedure to the internal mammary artery and the technical difficulties at a single tertiary care hospital from India.
MATERIALS AND METHODS:
We retrospectively analyzed the data of the post CABG patients who underwent Percutaneous revascularization to LAD/Diagonal and LIMA through the left internal mammary artery between the year 2010 to 2015 from a single center in south India by different operators. We collected the clinical, demographic and procedural details of the LIMA intervention. The femoral artery was
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Rama Krishna Janapati, G Shanthi Sneha, Indrani Garre the access site in all the patients and Judkins right (JR 6F) or LIMA guide catheter was used. At the beginning of the procedure, all patients were given weightadjusted heparin intravenously. Predilatation of the lesion was done whenever is required. All patients received dual antiplatelet drugs and high dose statin before PCI and continued after the procedure. Procedural failure was defined as when stent could not be delivered to the lesion site through LIMA due to various reasons. Angiographic success was defined as a minimum stenosis diameter reduction to less than 20% after the PCI. Procedural success was defined as angiographic success without major clinical complications (e.g., death, MI, emergency CABG) during hospitalization. Binary logistic regression was used to analyze the results.
RESULTS:
The present study included total 21 patients who underwent Percutaneous revascularization to stenosed left internal mammary artery or native coronary artery which was grafted between years 2010 to 2015 by different operators from a single center in south India. This study was a retrospective analysis of post CABG patients who undergone the PCI through LIMA. Basal demographic and clinical characters of all 21 patients were summarized in Table 1 . (Fig.2) .These variables does not influence the procedural success but presence of total occlusion and significant tortuosity of LIMA will cause difficulties in wire crossing and stent negotiation to the anastamotic site.
DISCUSSION
The internal mammary artery grafts have an excellent record of success and long term patency, and with increasing usage of LIMA as the conduit in CABG, grafts have increased the incidence of stenosis in either the internal mammary artery (IMA) itself or the anastomosis site. The lower restenosis rate of IMA grafts, when compared to saphenous grafts, may be due to the resistance of the former to accelerated atherosclerosis [6] . Yang et al [7] . revealed that smooth muscle cells from the IMA have less pronounced growth activity in response to serum or platelet-derived growth factor-BB than vein grafts, despite normal PDGF receptor expression and function. Re-operation for patients with coronary artery disease incurs increased risk of morbidity, with a mortality rate as high as 5% in experienced centers [8] .Compared with native coronary PCI, bypass graft PCI is independently associated with higher in-hospital mortality. Most of the bypass graft interventions in prior CABG patients were performed in SVGs (93%), with much fewer (7%) performed in arterial bypass grafts [9] .Given the increased mortality and morbidity associated with repeat bypass surgery, PTCA to LIMA stenosis appears to be a viable alternative treatment. The majority of patients requiring intervention for LIMA graft problems have stenosis at the site of insertion into the native coronary artery, which can be treated by angioplasty with a high degree of procedural success. In a previous study by Ishizaka et al. [10] have reported that IMA grafts underwent PTCA mostly at the distal anastomosis (77%-87%).In our series, 81% of the procedures involved stenosis at the anastomosis sites. Several studies have described angioplasty of an IMA graft with reported success rates between 73% and 97% [11, 12, 13 ] similarly in our study the procedural success was 80.1%. The 20% failure in the present study was caused by severe tortuosity of the IMA and diffuse degeneration of LIMA and total occlusion of the anastomosis site. A tortuous IMA increases trauma to the vessel wall, which can result in dissection during the wiring procedure. Slow coronary flow occurred in 5 patients and all of them regained TIMI III flow with intracoronary nitroglycerine which suggests that transient spasm of the LIMA. In our study, all the patients underwent the procedure through the right femoral artery even though high success and low complication rates have been demonstrated in transradial LIMA graft angiography and PTCA [14, 15, 16] . It was unclear whether the drug eluting stents offer superior long term results when compared to the Bare metal stents [17] in our study we used DES in the majority of patients. On binary logistic regression, there was no significant difference between successful PCI to the failed PCI with respect to age, sex, type of presentation, the presence of Left ventricular dysfunction and with pre-dilatation during PCI.
In conclusion, in the present 21 patients studied, the PTCA to LIMA graft appears to be a safe, feasible and beneficial procedure, with success achieved in 80% procedures. The presence of total or subtotal occlusion and vessel tortuosity are predictors of angioplasty failure and vessel dissection. Age, sex, clinical presentation and left ventricular dysfunction does not influence the procedural success. Limitations of this
